Japanese quail: an efficient animal model for the production of transgenic avians.
The ability to generate transgenic mice has been a powerful tool in studying functional genomics, and much of our knowledge about developmental biology has come from the study of chicken embryology. Unfortunately, the availability of molecular genetic techniques, such as transgenics and knockouts, has been limited for developmental biologists using avian animal models. Efforts to develop a system for the rapid production of transgenic chickens have met with many obstacles, including high animal husbandry costs and long generational times. Recently, the Japanese quail has proven to be an excellent model organism for the production of transgenic avians using lentiviral vectors. The relatively small size of the adults, short time to sexual maturity, and prodigious egg production of the Japanese quail make development of transgenic lines less labor- and space-intensive compared to chickens. The high degree of homology between chicken and quail genomes allows researchers to design highly specific DNA constructs for the production of transgenic birds. In addition, transgenic quail offer all of the advantages of the classic avian developmental model system, such as the ability to readily produce quail:chick transplant chimeras. Finally, Japanese quail are ideal for in ovo imaging of embryos expressing fluorescent reporters introduced from a transgene and/or electroporation. Here, we provide detailed methods for generating transgenic quail using high-titer lentivirus.